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S0V/180-59-3-14/43 
AUTHORS: Ignatov, D.V. and Shamgunova, R.D., (Moscow) 


See URDUREnEerannnenr weer meena : 
TITLE: The Mechanism of Oxidation of Nickel-Chromium Based 
Alloys 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959, Nr 3, PP 83-87 (USSR) 


ABSTRACT: Alloys investigated were 80% Ni 20% Cr, Ni-Cr-Al alloys 
containing 20% Cr and up to 10% Al; and Ni-Cr-Ti alloys 
with 20% Cr and up to 10% Ti. Figure 1 shows the 
oxidation rates for various alloys at different 
temperatures. Electrongrams were taken of the surface 
films. Table 1 shows the structures of the filns and 
Fig 3 gives typical electrongrams,. Results show that the 
rate of oxidation of the nichrome alloy is lower than that 
for chromium at 800 to 1000°C. This is because there 
forms on the surface a film containing the compound 
NiCr204 which is very stable. The oxidation rate of 
nichrome is also reduced by aluminium additions, 
especially at temperatures higher than 700°C. in order 
to obtain successful protection, 4-5% Al at 900°C and 
7% at 1000°C is required. An addition of 0.68% Ti also 
decreases the oxidation rate but 3.4% and more increases 


Card 1/2 the oxidation rate because Ni3Ti is formed and also 
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because there is a greater content of titanium oxide 

in the film. Titanium also results in intergranular 
corrosion of the alloy (see Fig 2 showing micrographs 
of nichrome with (a) 5.9% Ti added and (b) 7.270 Al 
added, after oxidation at 1000°C). There are 3 figures, 
2 tables and & references, 1 of which is English and 

4 Soviet. 


SUBMITTED: January 9, 1959 
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form on Ni-Cr alloys and their separate components depending on time and heat- 
ing temperature are described. The effect of various alloying elements on the 
heat resistance of these alloys is also discussed. Recent theories on the oxi- 
dation of metals and alloys are presented and the possibility of using them to 
explain the mechaniam of oxidation in Ni-Cr alloys is examined. No person 
alities are mentioned. There are 117 references: 52 Soviet, 39 English, 12 
German, 6 French, and 8 others. 
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AUTHORS 3 Ignatov, D.V. and Lebedev, Yu.N. 
Lene ens oa. eaanenemntinentedad 
TITLE: Univérsal Apparatus for the Determination of the 


Rate of Evaporation and Decomposition of Various 
Substances in a Vacuum 


PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No. 6, 
pp. 107 - 110 


TEXT: A description is given of a universal apparatus (in a 


glass envelope) which can be used to determine the rate of 
evaporation and the heat of evaporation of metals and components 
of alloys in the temperature range 20 - 2000 °c. It can also 
be used to study the kinetics of decomposition of chemical 
compounds’ )¥o determine their chemical and phase composition 
by sublimation and condensation at target in a high vacuum 
and subsequent analysis of the products by electron 
diffraction and other methods. The prin ipal parts of the 

n 
apparatus are a torsion microbalance sndiivaperater placed 
in the same vacuum chamber, The frame and the balance beam 
were made from fused quartz rods 4 and 2 mm in diameter and 


the restoring and suspension wires were made of tungsten 
Card 1/6 
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Universal Apparatus for the Determination of the Rat. of 
Evaporation and Decomposition of Various Substances ina 
Vacuum : 


(13 » in diameter). <A detailed description of these balances 

is given by Rodin et al in Refs. 1 and 2.. They are of 
conventional design. The balance is calibrated by suspending 
sections of a silver wire of known weight. The evaporator 

was in the form of the usual Knudsen furnace in the form of 

a tantalum container whose temperature was measured by a platinum 
platinum/rhodium thermocouple. The furnace was operated under 
effusive conditions with an output aperture of 0.3 - 0.5 mm 

in diameter and a wall thickness of 9.05 mm, The furnace is 
heated by tungsten spirals. The working temperature could be 
achieved in about 30 sec after switching on the current and 

7 


the working vacuum was between 10°8 and 5 x 10° 
the temperature was 1 200 - 1 400 Cc. The collimator had 
an aperture of 15 mm in diameter and was located at 20 mm 


mm Hg when 
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Evaporation and Decomposition of Various Substances in a 
Vacuum 


from the face of the furnace and at a distance of 5 mm from 
-he target.. The collimating diaphragm was attached to a 
massive copper block in order to maintain it at a sufficiently 
low temperature. The block was water-cooled, Chemically- 
active residual gases were removed by passing chemically-pure 
argon through the apparatus. The beam produced by the Knudsen 
furnace and collimated by the diaphragm was condensed on a 
target suspended from the torsion balance. The composition of 
the condensate was determined by an electron-diffraction 
method with the aid of radioactive isotopes and by chemical 
analysis, In the case of the electron-diffraction analysis 
the condensate was removed from the target either by immersion 
in water or by dissolving the target, A counter for recording 
radioactive emissions was also included and could be used to 
determine the rate of evaporation. The apparatus has been 
used to determine the rate of evaporation of a number of 
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metals and alloys. The following table gives the data on the J 
vapour pressures and heat of evaporation of erbium, chromium a‘. - k 
solid solutions of titanium and chromiumi 


Vapour pressure P, 10”° ~mm Hg 


a TT TIS 


Temperature of 
Evaporation, Cr+O.6 at.% Cr+1.0 at.% 
c 


A 


1100 
1150 
1200 
1250 


- Température of evaporation, kjoules/mole 
We" 4/6 267.7 4o4.9 477.8 499.9 
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The temperature dependence of the vapour pressure (mm Hg) 
was found to be given by the following expressions: 


lg p= 11.0 - 21170/T; for Cr; 


lg p 13.28 - 2500/T; for Cr + 0.6 at.% Ti; 
lg p 13.25-—-..25200/T; for Cr + 1.0 at.% Ti; 
lg p = !6.40 ~ 14000/T; for Er. 


There are 4 figures, 1 table and 5 Soviet references 
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AUTHORS : Tgaatov, D. V.» Lebedev, Yu, N. 


TITLE: Universal installation for the determination of evaporation rates 
and the decomposition of various substances in vacuum 


s 
PERIODICAL: Roferativnyy zhurnal, Metallurgiya, n0- 4, 1962, 93+ abstract 
(Vv sb. “pyz,.-khim. osnovy proiz-va stal.i". Moscow, AN SSSR, 1 


305 - 310) 


TEXT: Me description is g@ stallation for determining the 

rates and heats of vaporization © components, and which also 
enables the investigation of the decompos 

and the determination of their chemical and ph ons. 

sublimation and condensation on 4 target in the interval between 20 and 2,000°C 

at high vacuum with subsequent analysis of the condensation products py electrono~ 
graphic or other methods, by means of radioactive {sotopes or chemical analysis. 
The material under investigation 1s placed in an evaporator consisting of @ 
Knudsen cell and a heater, ‘The Knudsen cell 46 made of a massive tantalum beaker, 
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and the heater is made in the form of a turgsten cylindrical spiral whose endis . ! 
fixed by a spring: this makes it possible to avoid the deformation of the spiral 
under heating up to operating temperatures of 1,400 - 1,700°C, This way of at- 
taching the spiral makes it possible to eliminate the ordinarily used ceramic 
holders, The stream of vapor from the vaporizing substance is shaped by the 

opening in the Knudsen cell and the collimating diaphrazm, and directed onto the 
target suspended from one of the ends of the balance arm of a torsion microbalance 
and condenses upon it. By introducing an active measurement sensor into the in- 
stallation it is possible to determine simultaneously the vaporization rate of NX 
several components of an alloy, The results are cited of a number of investiga- 
tions on the determination of vaporization rates of motals and alloys ‘Er, Cr, 

solid solutions of Cr and Ti). There are 4 references. 


Ye, Assonova 


[Abstracter's note: Complete translation] 
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AUTHORS; Ignatov, D.V.and Kovalev, Ye.A. (Moscow) 
nn z 


“PITLE: On the mechanism of the influence of vanadium pentoxide 
on the velocity of oxidation of steel 9 -417 (EI-417) 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Motallurgiya i toplivo, 
no. 6, 1961, 107 - 114 4 1 plate 


TEXT: Combustion in a gas turbine of a high-sulphur oil, 

also containing increased quantities of vanadium and sodium, causes 

a rapid corrosion of the turbine blades. There is no agreement 

in the literature as to the mechanism of this type of corrosion 

and for this reason the authors investigated the process of oxi- 
dation of steel specimens heated to temperatures of 600 - 850 °C 

in air, in contact with and without vanadium pentoxide and a va 
mixture of vanadium pentoxide and sodium sulphate. A chromium 

nickel austenitic steel EI-417 (0.11% Cc, 1.24% Mn, 0.76% Si, 24.1% — 
Cr, 18.47% Ni, 0.922% P and 0.013% S), after hot-rolling without 
thermal treatment, was used for the investigation. Specimens 

were prepared in the form of plates 20 x 10 x 17 mn. A synthetic 
Card 1/6 
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ash(composition, %: V,0. - 41.6, Na,SO, - 11.2, Al,0, - 16.0, 
Fe 0, - 16.0, SiO, - 7-2, NiO - 6.4 and CuO - 1.6, corresponding 


to the ash of o fuel oil) and vanadium pentoxide in the form of 
paste were used for coating the specimens. Experiments on the 
kinetics of oxidation of the steel were carricd out in air at 
temperature of 600, 650, 700, 750, 800 and 850 °c. For comparison, 
oxidation of specimens of the same composition and at the same 
temperatures but without contact with the ash or vanadium 
pentoxide, was carried out for 1, 2, 4, 8, 16, 32, 64 and 100 hrs. 
The coating was renewed every 20 hours in the oxidation tests of 
the coated specimens. Removal of corrosion products from the 
specimens was done electrochemically. It was found that, on heating 
in air, steel EI-417 oxidises according to the parabolic law (with 
the exception of the first stage during the first four hours) and, 
on heating in contact with V,0. oy with the above mixture - 


according to the linear jaw in the whole temperature range 
investigated (650 - 850 °C). The corresponding velocity constants 
were calculated as: 0.085, 21.2 and 41.5 g/m? hr. On contact of 
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the specimens with corrosivo mixtures tie velocity of corrosion 
snarply increases with increasing temperature. A particularly | 
sharp increase in the corrosion velocity was observed above 650 © 
for the mixture and above 700 C for vanadium pentoxide. Thus, 

a rapid oxidation was observed only in the presence of Liquid 

Vo0r phase and Low melting iron vanadates and their mixtures 


with iron and chromium oxides. ‘The oxido film of sSpecamens 
oxidised in air was analysed by plectron-diffraction methods and 
the corrosion products of specimens oxidised in contact with 
v.O. and the mixture wore submitted to X-ray and electron- 


2°5 
diffraction analyses. The results obtained indicate that the film 
for ved on oxidation of specimens in air (mot in contact with Vn05 
af aali? solutionsof tue spinels ri 
: , eal : 
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uo 


a-A1,0. type, the presence of other compounds. e.-: 205. 
Na,S0, was confirmed. A more accurate determination of the 


composition was not possible due to the low intensity of the / 
lines and a large number of Phases present. On the basis of 

the results obtained the following mechanism of the influence of 
V0. and V0, + Na,SO, on the velocity of oxidation of EI -417 


steel is postulated: liquid Vio in contact with the surface of 


275 
Specimens rapidly destroys a thin layer (100 - 200 R). 
consisting mainly of Fey0. , formec during the breparation of 


Specimens and their initial heating to the melting temperature 
of V206 Therefore, during the initial period of oxidation, 


instead of a protective oxide layer in the solid State. a liquid 
layer consisting of a mixture of V205 and a-Fe 0, is formed. 


Air oxygen Penetrates this layer easily to the boundary metal- 
oxide layer and oxidises the components of stcel predominantly 
iron and chromium. If no fresh Vo is added, the protective 
Card 4,6 3 
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properties of the oxide film can be regenerated due to the 
reduction of V995 with chromium to high-molting V,0.- In the 
presence of liquid V505 the scale formed is porous and consists 
mainly of a mixturo of oxides a-Cro0.,, a-Fe0, 4 V90e and 
possibly of small quantities of vanadates, FeVO,, Crvo,, and 
compounds of the type 2N10-V50.+ Shearing stresses are 


generated in the scale causing its peeling off from the metal 
on cooling, due to a large molecular volume of V295- Oxide 


compounds of the spinel type are absent in this case, because 
in the presence of V295 free NiO and FeO are not formed. The 


mechanism of the influence of the mixture (V,0. + Na,SO,) on the 


velocity of oxidation of the steel is basically the same as of 
V20., except that, due to the presence of sodium sulphate, the 


activity of the mixture is increased. The latter is due to a 
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decrease in the melting temperature (to 650 °c) and the 
+ Na,SO, = 2NaVo,, + SO.). 
2 
4 tables and 16 references: 
(translated from non-Sovi et publication) and 15 non-Soviet-bloc. vA 
A 


appearance of sulphuric anhydride (V,0, 
There are 35 figures, 


The four latest English 
Ref. 1: WwW, Foster, M. Leipole, T.A, 
no.ll, 1956, 23; Rof. 7: 
12, no. 9, 1956, 49; Ref. 10; 
J. Iron and Steel Inst., 1955, 179, 342; 
Corrosion, 15, no. 8, 1959, 61. 


SUBMITTED: February 10, 1961 
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Shevlin - Corrosion, 12, 
E. Fitzer, I. Schwab - Corrosion, 
G. Lucas, M. Weddell, A. 
Ref. 15: 
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(Nickel-chromium alloys) (Aluminum coating) 
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“E TEPLE: Investigation of the oxidizability of Iron-Nickel alloys with additiong of | 
i _ Cobalt, Chromium, and Copper for bonding with glass. Ro: 


MIO e 8 EP) ome een eee | 


°. # AUTHORS: Yudkevich, M.L., Ignatov, D. V.- 


metallurgii. Sbornik t 


‘ % SOURCE: Moscow. Teentral'nyy nauchno-issledovatellskiy institut chernoy 4 
4s 


rudov. no.25. Moscow, 1962. Pretsiziongyye 
tr 


oaplavy~ pp: 2057520. 


eee: 


ee cae The paper describes an ‘experimental investigation based on the -'}> 
.. * assumption that a good bond between the alloys cited incthe title and glass is cone . 
-.. © tingent on a strong wetting of the metal surface by the fused glass and is furthgr 
| o% founded on the hypothesis that such wetting is favored py metal surfaces covered 
‘with a layer of oxide. It is also postulated that a strong vacuum-resistant film! _ 
“\ layer must have a specified thickness, since an exceedingly thin film cannot pAsure 
an adequately strong bond, whereas is an excessively thick film may be subjegt to 
- spalling. Two alloys were tested in particular, namely, the H47XB (N47KhB) and 
- 47 15 (N47D5), the compositions of which are tabulated.in comparison with the in- 
'. dustrially widely used alloy H29X18 (N29Kh18) which affords a satisfactory bond ~ 
' with glass, The microstructure of the alloys isa phase witha face-centered - . 
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“h ” Investigation of the oxddizability of .... $/776/62/000/025/022/025 

"2 eubie lattice. The tests were made ata T of 600-1,000°C and after holding times >. 
of 200-300 min, The mean oxidation rate is highest in the N29K18 alloy, less in the, 

N47D5 alloy, and least jn the N47KhB alloy. The rate of oxidation at a given T de-  - 

: creases with holding time according to an appx. parabolic law. The densest oxide 

’ film appears on the N47KhB alloy, then on the N47D5, and lastly on the N29K18 

alloy. - Electron-aiffusion analysis indicaten that the composition of the oxide film 

on the Fe-Ni-Cr alloy N47KhB corresponds to a solid solution with Fe,0 and. @ 

203 at 600-700°C; at 800-1,000° the probable composition along the alloy-scale 
a is the oxide @Cr,03, whereas in the outer oxidized film it may comprise 


boun 
the solid solution NiFe2O4 plus NiCrO, and FeCrO,- Further details of the compo- 


| sition of the oxide film are provided. The elevated oxidizability of the Fe-Ni-Co_ 
. alloy N29K18 is. explained by the smaller protective effectiveness of the oxide film  _ 
containing a solid solution of NiFe20, and CrFe,0,4 which is the result of the great ~ 
stresses that appear in the lattice of that solid solution because of the presence of 

- large-size ions such as Ni ‘and Co“*, The results of the present investigation — 
are consistent with those of the Japanese author K. Ono (J. Appl. Phys. Japan, v- 25, 

--=no.12, 1956, 500), There are 6 figures, 1 table, and 5 references (4 Russian- , 
language Soviet, K. Ono's English-language paper). | oe oe hs 
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AUTHOR: Ignatov, DV: 
TITLE: Titanium oxidation mechanism and protection againet gas corrosion 
SOURCE: AN SSSR. Institut motallurgi{. Titan 1 yego aplavy’, no. 10, 1963. Issledo- 


’ | vaniya titanovy*kh splavov, 339-344 


TOPIC TAGS: titanium oxidation, titanium gas corrosion, anticorrosive coating, anti- 


! corrosive alloying, coating effect, composition effect, titanium corrosion prevention, 


corrosion prevention, protective coating 


| ABSTRACT: The results of many investigations of titanium oxidation in oxygen and air 


in the temperature range 300 -1200 C, despite contradictions, can be summarized as 


‘ follows: (1) The process of titanium oxidation proceeds in two ways: by formation of an 


oxyde skin at the surface and by dissolution of oxygen in titanium. (2) The oxidation 


_ | process follows a logarithmic law up to 300 C, a third-power exponential law in the inter- © 
' yal 300-600 C, a parabolic law in the interval 600-860 C, and a linear law above 850 C; 
. however, the change from one law to the other is also time-dependent. (3) In the whole 
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temperature range 500-1000 
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C, the oxide scale on the titanium gurface contains mainly 


rutile (TiO,); in some cases NO occurs in tho interstice between metal and scale. At 
temperatures higher than 1100 C, V. I. Arkharov and G. P. Luchkin have established 


three phases in the scale: T 


iO (interstice metal/scale), TigO3 (adjacent to outer boundary : 


of TiO), and TiOg (on the boundary scale/gas). The predominant opinion ie that the 
titanium oxidation process below 900 C regults from diffusion of oxygen into titanium, and © 


the reaction of oxidation takes place at the boundary metal/scale; above 900 C, the process 
proceeds mainly as a result of titanium and oxygen diffusion, and with the increase of 
temperature to 1200 C the role of titanium diffusion in the growth of scale increases. The 


investigations carried out by 
are mentioned by the author; 
increase the heat resistance 
V. I. Rabezova developed an 


exhibits a corrosion resistance at 800-1000 C approximately equal to that of alloy 80% 
' Ni+20% Cr. Furthermore, investigations of P. M. Arzhanyi are mentioned, ‘herein the 
. efficiency of betyllium and aluminum anticorrosive coatings has been demonstrated. It 


1. I. Kornilov and associates of the mechanism of oxidation 
these show that additions of aluminum, beryllium, and silicon 
of titanium. Further it is mentioned that I. A. Popov and 
alloy on the basis of y - TiAl with addition of Cb, which 


ae 
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- has been the purpose of the present investigations to obtain structure-kinetic data on the 
oxidation mechanism of titanium and some of its alloys to answor the following questions: 

_ (1) Why is tho rap{lity of oxidation of titanium and most of its alloys over a wido range 

, of temperatures about ten times higher than that of nickel, chromium, and their alloys? = - 

(2), How can the heat resistance of titanium alloys be raised to the level of heat resistance ° 

’ of nickel-chromium alloys? Under the guidance of the author tests have been conducted by: 

‘Yu. M. Levedev, R. D. Shangunova, and V., V. Votinova (laboratoriya kristallokhimii) 

' (of the Crystal Chemistry Laboratory) in cooperation with the Metal Chemistry Laboratory 
of the Institut Metallurgii im. A. A. Baykova (metallurgical Institute). The test specimens 

_ have been weighed during tests of a scale with a sensitivity of ex10-5 gr. Oxidation 

' Kinetics in pure dry oxygen at 100mm Hg pressure has been investigated on a torsional 

: microbalance with a sensitivity of 10-7 to 10-6 gr. Tho phase content of the scale has been 

_ determined mainly by electron micrographs and partially by the X-ray diffraction method. 

: Part of the specimens was coated with aluminum or nickel-alurninum. The phenomenon of 

i accelerated titanium oxidation in the temperature range 850-1000 C has been explained by 

' loosening of the crystal lattice in the region of alpha-beta transformation and by consequent 
increase of oxygen solubility in titanium. Furthermore, it has been explained that compon- 

- ents such ag aluminum increase the titanium lattice regidity, thus opposing the diffusion of 
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s form in the solid solution. The 
the resistance of titanium and its 


alloys against gas corrosion: (1) applic aluminum coatings in application. 

at 700-900°C: (2) inclusion of alloying e the alpha-Ti and beta-Ti, 
and form intermetallics of the type TiAl, Chal, MoAl,- 

ASSOCIATION: Institut metallurgil AN SSSR (Metallurgical Institute AN SSSR) 
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ay. TITLE: A structural-kinetic study of the oxidiaabilitg, of titanium alloys 
2 : a as J 2 

+| SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu 1 primeneniyu titana i 

“| yego splavov, 6th, Novyye issledovaniya titanovykh splavov (New research on titanium 
{°° alloys); trudy soveshchaniya. Moscow, Iad-vo Nauka, 1965, 143-147 


“<1 TOPIC TAGS: -tdtandum alloy, metal oxidation, oxidation kinetics, phase 
“1: gomposition, temperature, phase transition / 4112, titanium alloy, 


ABSTRACT: The results are given of a study of the kinetics of oxidation of titanium 
alloys of the AT type and of the phase composition of the scale formed on them. The 
kinetic curves of oxidation were obtained by the method of intermittent weighing on 
a balance with a sensitivity of 2-107? g. Specimens in the form of 10 x 10 x 4-m 
‘| wafers were cut from forged and annealed (at 950C) rectangular rods. With prolonged 
“| exposure, the oxidation kinetics of AT alloys are functions of temperature and tine 

(see Fig. 1). In the scale formed at 800--10000, rutile and ¥-220, were detected, 


| card 2/2 


PEPRONED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0 


[ACC NR ar60123A3 ee [Maier 
Figs 1s Kinetis curves of oxidisability in air of Amz} 
opp cs alloy: 1 ~ 100003 2 = 9000; 3 - 8000; ‘| isu 
AE Be MODs 5 = GOW Ee | 
a et os oe ' 
{ 


rr OF 


WA es 
ane aahs | ede 


‘| a metallographic study of the scale on pure titanium and its alloys showed that the ~ 
»]° thickness of the oxygen-saturated layer on pure titanium is considerably greater 
={s-than that on the alloys. The aluminum in the alloys stabilizes the raase A-Ti 

‘and increases the point of {-? 8 transition by 50--100C, depending upon the con~ - ~ 
‘eentration. The. intensive oxidation of the titanium alloys at 800-—-1000C is ex- . 
“plained by: 1) the presence of an allotropic A <2? GB transition; 2) intensive reac- 

‘|. -t4on of the scale with the metal; 3). the high ratio of the volume of T10, to the volume 
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The films were washed of traces of salts by transferring them into another cup of pure 
water. Tho tungsten films produced in this, manner were heated in the temperature 
interval of 800 to 1800° in a vacuum of 104-10 torr, by passing an electric current. 
The phase composition of the films was determined by the eloctronographic nethod. 
Analysis of the electronograms showed that: 1) tungsten films heated in a vacuum of 
40~* torr without the use of traps cooled by liquid nitrogen, at temperatures of 
900-1000°, are transformed within 1 hour into the carbides WoC and WC; at 800°, WoC 4s 
observed in the amount of approximately 30%; 2) even for films heated in a vacuum of 
3x10 torr, with the use of two traps cooled by liquid nitrogen, in the temperature 
interval from 1000-17009, there is always present a mixture of WoC and WC. Orig. art. 
hass 2 figures. ‘ 
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AUTHOR: Ageyev, N. Vv. (comesponding member); Imatov, Dei De Va; Kantors Hs He 


‘ORG: Institute of Metallur urgy im. A. A. Baykov (Institut Fe qtaeealt 
TITLE: Electron microscopic ee ‘microdiffraction analysis of nonmetallic inclusiond 


- an molybdenum and its alloys 


- SOURCE: ‘AN SSSR. Doklady , ve 1675 nos 3s 1966, 635-636, and insert facing pe 636 


- TOPIC TAGS: molybdenum, molybdenum alloy, alloy inclusion, tronmetallic inclusion; : 


‘electron beam melted alloy 


‘ABSTRACT: The electron microscope is sad for studying nonmetallic inclusions in 
molybdenum and its alloys melted by various methods. The phase composition and dis 
tribution of the inclusions were determined in specimens of molybdenum produced by. 


‘electron-beam melting and in molybdenum alloys containing carbon (0.003-. 


i 


0.021%), titanium (0.02-0.3%) and zirconium (0,01-0.15%), produced by arc melting, 

and also by fusion melting. The - specimens were studied in the cast, deformed and |- 
annealed states. The method used for producing the replicas is briefly described. 

, Photomicrographs ani ateeeey perterne show that the inclusions consist lashes 
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- lof Mog@ molybdenum carbide. ‘This is probably due to the melting conditions and heat...’ 
, {treatment of the specimens. The electron-beam melting and annealing were done in a iets 
si} vaeuum of 1074-1075 Hg mm. O11 vapor diffusion pumps were used for producing the 

vl, Apparently the main residual gas consists of-:the oil. vapors which de 

| {composes to form carbon.-. This’ carbon diffuses into the metal and forms carbides. 

+ | The residual gas in this case does not oxidize molybdenum and tungsten a8 is the =}. 
“lease for several other metals (e.g. Al, Ti, Zr, Fe etc.) Molybdenum and tungsten | _ 

. joxides are apparently unstable tmnder theee conditions while their carbides. are a 
{highly stable, Orig. art. hast :.3 figures, 1 table. ‘ 14) | ° 
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IGNATOV,..D.V., starshiy nauchnyy sotrudniks; PETRENKO, 4.G., naucinyy 
sotrudnik 


Morphological changes in the lymphatic nodes under the in- 
fluence of a constant source of ionising radiation (P32) 

on the organism; a preliminary report. Trudy Ukr, nauch.-issl. 
inst. ortope i travm. noel5t355-358 °59 (MIRA 16212) 


1. Iz Ukrainskogo nauchno-issledovatel'skogo instituta ortop - 
dii 4 travmatologii imeni prof. M.I.Sitenko (dir.— chlen kor~ 
respondent AMN SSSR, prof. li »P.Novachenko) 
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fs a Fibromyxoma of the humerus. ° ( 14:3) 
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Systemic innervation of bone tissue and of the bone sarrow in man. 
Ortop., travm. 1 protes, 17 no.3:11-18 My-Je '56. (MIRA 9:12) 


1. Is Ukraitnskogo nauchno~iesledovatel'skogo institute ortopedii 1 
travmatologil im. M.I.Sitenko (dir, = saslushennyy deyatel' nauki 
prof. N.P.Sovachenko) 
(BOMB MARROW, innervation, 
(Rus)) 
(BOMMS, innervation, 
(Rus)) 
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poe Pe ita development of Ukreinian henvy industry during the fifth 
five-year plan. Izv. KPI 25:19-33 '57. (MIRA 11:3) 
(Ukraine-- Industries) 
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MUCHNIK, V.S., prof., doktor tekhn.nauk, obshchiy red.; IGJATOV, F.I., 
insh., obshchiy red.; HUROK, G@.4,, doktor tekhn’! suk, ; 
OKHRIMEHKO, V.A., red.izd-va; ALADOVA, Ye.J.,: tekhn.red.; LOMILINA, 
LN, tekhn.red. 


{Transactions of the First All-Union Scientific and Tachnological 
Conference on Hydraulic Coal Mining; collection of reporte] frudy 
Vsesoiuznoi nauchno-tekhnicheskoi konferentsii po gidravlicheskoi 
dobyche uglias sbornik dokladov. Moskva, Ughetekhizdat, 1959. 
799 Pe ; (MIRA 12:9) 


1. Vsesoyusnaya nauchno-tekhnicheskaya konferéntsiya po gidravli- 
cheskoy dobyche uglya. lst, Stalinsk, 1957. 2. Vsesoyuznyy 
nauchno-issledovatel'skiy 4 proyektno-konstruktorsekiy institut 


dobychi uglya gidravlicheskim sposobom (for Ignatov). 3. Mos- 
kovskiy gornyy institut (for Nurok). 
(Hydraulic mining--Congresses) 
(Coal mines and mining) 
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SAVCHENKO, 1.M.; SYROMYATNIKOV, S.S.; IGNATOV, G.T. 


Aaserbly line used in manufac ng hollow reinforced concrete 


penela with common reinforcement, Rats, i izobr. predl, v stroi, 


no.3s5-8 '57.5 (MIRA 11:1) 
(Concrete slabs) 
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« " They will fulfill their promises with honor." 
p. 29 (Leka Promishlenost, Vol. 6, no. 5, 1957, Sofiia, Bulgaria. ) 
" The work of the Chemistry-Technical Institute." 


p» 29 (Leka Promishlenost, Vol. 6, no. 5, 1957, Sofiia, bulgaria.) 


Monthly Index of East European Accessions (£7AI) LC, Vol. 7, No. 6, June 1958. 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0" 


"APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R000518410002-0 


2 ee ee ee er ee 


Pa WATE y ic =< 


roms wppeqeTuertes? fT 
SeEoeyt Wes UOT UATS 


ev —— 
oy pos GELTIT''T o'acg Cressig © se wresy OG2 UT OTF ae 


~~ : pre terpteteg 
stress C4 terpeyetnr Sareea Td wpe P= & 
ones wD ipa syeeus a'ZEsD BLT SPST] CTIAZOg BO OCT Te 2 
: teegt C2 see UT LY nm 
—r u Z wca (FBTR 


fea ioe "sere ct favtte7 oF 
TTT ESE peenras Mes Jo Uepunseeaeg) TEE FP CONT: “Y 
: gost 64 icest 


img Wt S22) ZEST Tete ooo we Levey VTATAT OTK FO OF Ve be 3 
attr a 
POR o WEEETTEE UT THEPOUE WTEY TOTS JO TeCR VITTPPETVITs “8 
aoe 
Cert Of 1 ketet Petre ses oT Ft qur.eresy) STATE 
sgasaey Techereand vee sess Gocren 8 we eTeacg ge. TTC. T 
: : 16 
Soret “eS TTL) ODOT CUNT a t(Meseay VaR BarIEy) HTT TS 
m rg pa, arya pict pa SBODOTAIST UTA COT HOTT 
prays £4 PRIETO (C2657 UF STRTSTTR BECVATER OF,0CTRE JO HD Vo F 


rotep cf 
Twp 


CIA-RDP86-00513R000518410002-0" 


APPROVED FOR RELEASE: 04/03/2001 


"APPROVED FOR RELEASE: 04/03/2001 Rey cesar eee ee Uae 


ae ‘el RETA OK BED 


1G NATOV te 


BULGARIA / Farm Animals. General Probleas. 

Abs Jour: Ref Znur-Biol., Xo 23, 1958, 105617. 

Author; Platikanov, N., Ivanov, P., Ignatov 

Inst : Institute of Animal Husbandry sebee ree AS. 

Title + Development of animal Eusbandry (in Bulgaria) 
and Measures for Its Furthor idvancement, 


Crig Pub: Izv. In-ta zhivotnov“dstvo, Bilg. AN, 1957, kn. 8 
10-36. 


Abstract: No abstract, 
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Author: Iv, Ignatov 
Title: "Successful vests With Bacterial Fertilizers 
Source: Sofia, Zemedelsko Zname,*9 May 61, p. 2 | 
Description: Brief article calls for the use of 
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ABSTRACT: The problem of spare chuate determination of the probabiiistic characterise.| 
tics (mathematical expectation and variance) of parameters of an osculating elliptica 
orbit is analyzed for an artificial satellite in a central gravitational field, takin 
the resistance of the atmosphere as the only perturbing force. Equations of motion 
of such a satellite in osculating elements are written from which approximate ex- 
pressions for increments of parameters at an arbitrary revolution of the orbit are 
derived. (Actually only two parameters are considered: the semimajon axis a of 
the ellipse and the eccentricity e; increments for other parameters can be analogousl: 
determined in terms of the parameters) Since a and e are random, their increments 
4a and Ae afe also random. The following relations for determining the parameters 


+ 


janteinieeneans ts Reems ct Smee: peels mnpeataninlmnneenn: sateen tae ; 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0 


L_13183-66 


ACC NR AP6002338 


at the end of the first turn are: 


optesee eee 


egrets gS hiatiike ces 
ca Salt pal, eo 4 aglld | 


i 


cabot a ae ek Se Be ek (1) 


where a(9), e(9) are the semimajor axis and the eccentricity of the initial orbit — 
for which 


i al ex af) + da; ; lO) sxx ef0) 4 de, 
beeen Die Beret eee (2) 
where af0), ef) are rated values of the parameters and 6a, 6e are random components 
due to scattering of parameters at the end of the powered flight trajectory which can 
be determined by the method previously presented by the author (Prikladna mekhanika, 
v. 10, no. 6, 1964), re is noted that the exact mathematical expectation and the 
variance of afl) and e(1) can be determined by means of the formulas presented 

by V. S. Pugachev (Theory of random functions. Fizmatgiz, 1960). However, these 
formulas contain the two-dimensional distribution function f(a, e) which is d£fficult 
and‘veryroftencimpossible to determine in’ practice. The author presents a method 

of determining the probabilistic characteristics of parameters by expanding expressi 
sions (1) in Taylor series in powers of 6a and ée. By terminating the series at 
thelr quadratic terms approximate formulas are derived for determining the mathe- 
matical expectation and the variance of parameters for any turn of the orbit in 


terms of their rated (nominal) values and the random deviations of parameters from 
the initial orbit. Numerical results for certain particular orbits are presented. 
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PERIODICAL: "Stanki i Instrument" (Machine Tools and Tools), 1957, 


No.2, pp. 28 ™ 29 (U.S.S.R.) 


ABSTRACT: Some details of production based on the experience of the 


Minsk Tractor Plant (Minskiy Traktorniy Zavod) are reported. 
The hobbing cutter has longitudinal slots in which cutting 
racks are inserted locked in the slot by a wedge. ‘The whole 
assembly is secured by ring nuts at each end. The body is 
made of chromium tool steel and heat treated to 30 Rockwell 
C hardness. The cutting racks are made of 18% tungsten high 
speed steel, The machining set-ups for cutting the slots and 
for sharpening the cutting racks in a stack are illustrated. 
The maching allowances are given. ‘Two Set-ups for milling 
the cutting racks are shown depending on the size. A machin- 
ing set-up and details of wedge machining and the assembly 
fixture are illustrated. 

There are 8 figures. 
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1. Nachal'nik proizvodstvenno-tekhnicheaskogo otdela neftepromy- 
slovogo upravleniya "Tuymazyneft'", g.Oktyabr'skiy, Bash4SSR (gor 
Pelavin). 2. Proizvodstvenno-takhnicheskiy otdol nefteprony slovogo 
upravlentya "Zuymazyneft!", g.Oktyabr'skiy, BashASSR (for Nayanzin), 
3. Starshiy inzhener tekhnicheskogo otdala parovozno~vagonnogo 
zavoda, g.U1an-Ude (for Baturin). &. Nachol'nik Byuro sodeystviya 
ratsionaliszataii 1 faohratatel'stvu Odesnakogo zavoda sapasnykh 


chastoy, g.Odeusa (for TSiperfin). 5. Nachal'nik Byuro sodoystviya 
ratsionalizatsii 1 izobretatel'stvu Penzanskogo dizel'nngo zavoda, 
e.Penza (for Karlenkov). 6, Nikolayovakiy oblastnoy novat Vearoyuz- 
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Kal'manovich). 7. Khar'kovskiy traktornyy zavod, g.Khar'kov (for 
Sergiyenya). 
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